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or less white and those which are coloured to varying degrees ; the larger pieces are then
cut by special cutters (Fig. 406), having a number of horizontal knives fixed to the peri-
phery of a cylinder, the seams, buttons, hooks, etc., being previously removed. The
different qualities then pass to suitable machines to be cleaned and brushed. Fig. 407
shows a simple form of duster, in which the rags are beaten vigorously by pegs on rapidly
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revolving horizontal wooden cylinders and carried to the opposite end of the machine,
while the dust is removed by an air-draught to be deposited in chambers or in large bag-
filters of various types (Fichter, Beeth, etc.).

After this the rags are washed a little with water in vessels similar to Hollanders (see
pp. 291 and 610) without knives but with a vaned wheel and a gauze drum for renewing the
water. They are next removed to revolving spherical boilers, where the residual dirt is
eliminated and any dye, fat, resin, starch, gum, or other impurity destroyed. This is
effected by boiling, sometimes with soda or caustic soda, but more commonly with lime (2

to 5 per cent, on the weight of the
rags) and water. Those boilers
(Fig. 408) hold aw much as 2000
kilos of rags and make about two
revolutions per minute, while steam
is passed in through a tube travers-
ing the axis until a pressure of 2 to
3 atinos. is reached. The boilers
are coated with insulating material,
and the boiling lasts for 6 to 12
hours, according to the nature of
the material. When the boiling
is finished, the steam under pres-
sure is released into the adjacent
boiler, in which the operation is
just starting, and the rags removed,
rinsed, well in water, and reduced
to a fine pulp in machines similar
to Hollanders (see later) with cast-
iron or reinforced concrete tanks,
the knives of the drum not being
set too close to those of the fixed
plate. About 20 horse-power is
required by the Hollanders for a.
charge of 200 kilos of rags. The loss in weight in all the operations up to the present stage
varies, according to the quality of the material, from 12 per cent, to 40 per cent. In hoi-
landers or similar vessels holding up to 800 kilos of rags, the bleaching is carried out with a,
clear solution of chloride of lime, of which 2 to 10 kilos are required per 100 kilos of rags; a
little sulphuric acid (100 to 200 grms. per 10 kilos of chloride of lime) is finally added to
Hberate all the chlorine from the bleaching agent. In some factories fresh electrolytic
solutions of sodium hypochlorite (see Vol. I., p. 572) are used. The bleaching must not be
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